INTRODUCTION
Aluminum based metal matrix composites (AlMMCs) are developed rapidly in these years and have been used in various fields from the aerospace technology to general industries. The most popular reinforcements used in Al-MMCs are ceramic, such as particles or fibers of SiC or Al2O3 [1] . Relatively there is less study on Al-MMCs reinforced by metallic reinforcements due to their high density and the harmful interface reaction at high processing temperatures. On the other hand, there are also advantages for metallic reinforcements, such as their low cost and relatively small degradation effects on the ductility or toughness of the obtained composites [2] . For inhibiting the deleterious reaction between the metallic reinforcement and the aluminum matrix, optimization of the process parameters is important and various processes such as liquid metal infiltration, squeeze casting and investment casting have been investigated [3] [4] [5] .
Hot isostatic pressing (HIP) is considered to be an effective metallurgical technology for producing products with fine grain size, inhibited interface reaction and strong interface bonding [6, 7] . Composites with a homogeneous microstructure can be expected after HIP, but for gaining an arranged orientation of the reinforcements that is benefit to the properties of composites, a secondary treatment is necessary. In this work, we investigated the preparation of a highly anisotropic stainless steel fibers (SSFs) reinforced aluminum composite by the combination of HIP and rotary swaging considering the flexibility and effectiveness of the rotary swaging process in re-arranging the orientation of fibers in composites [8] . Where ƒAE is the angle between the axis of a fiber and the specimen. f=1 indicates that fibers parallel completely to the axis of specimen while f=0 means that the orientation of fibers is completely random. In this study,
EXPERIMENTAL PROCEDURES
The obtained value of f was 0.84 for specimen Al-lS, indicating that the composite had a good anisotropic microstructure through rotary swaging. The longitudinal direction of composites is the elongation direction during rotary swaging. Detail characterization of the interfaces and their effect mechanism on the material properties need further investigation. According to the strengthening effect by the addition of SSFs (Table 1) , the applied stress is effectively transferred to the SSFs through the interfaces. It means that suitable interface bonding strength is obtained by the present processing. HIP gives the composite with fine microstructure and strong interface bonding strength between SSFs and the aluminum matrix. Rotary swaging makes the composite with anisotropic microstructure and provides excellent reinforcing effect in the longitudinal direction of oriented fibers.
As a summary, the aluminum composite reinforced by SSFs with excellent mechanical properties was produced by the process combination of HIP and rotary swaging. The density of the specimen with 0.78vol% SSFs increased only about 2%, but the tensile strength increased by 54%. By HIP, composites with well densified and fine microstructure and controlled interface reaction can be manufactured and a sufficient interface bonding strength can be obtained. Rotary swaging is an effective process for rearranging the distribution direction of fibers and obtaining composite with excellent anisotropic microstructure.
